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(57)Abstract: 

PROBLEM TO BE SOLVED: To provide an enzyme reaction 
sensor with a small size by which glucose concentration existing in 
blood and urine can be measured many times and provide a 
manufacturing method for which a semiconductor processing 
technique with high productivity as its advantage is employed. 
SOLUTION: A glucose sensor comprises a silicon substrate 1, a 
plurality of grooves 2 formed in one surface of the silicon 
substrate 1 ( a pair of platinum electrode films 3, 4 formed in a 
plurality of grooves 2, and a Pyrex glass plate 5. Glucose oxidase 
as an enzyme is immobilized in the inside of a capillary 6 formed 
between the grooves 2 and the Pyrex glass plate 5. 
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it. 14 (a) Mi4 (b) (Din MS207i7 »J 
;Uffi2 1 &tf 2 5(D— »S*Tr»aH"tffeft 0 

[0056] 15 (a) iZtt&olZ. Ij2mm, ¥ 
S3 Omm. F*5g2 Omm(7> K— t7l0RffiO)- 9 
IC, S$1mm, fl1 mm(D«2 4A<*S^fS3l^SS[* 

fi2j££;tx-c:i*<5o 

[00 57] 15 (b) \zmT&5lZ 9 m$ 2mm, ¥ 
S3 OmmCDnfiO)— ffi-C, * 2 4 IZWJM" & * 5 \Z. 
¥6*|pJU:WII2 7. 2 8. 2 9 *l"CI^*. - 

<D»2 4I4, »aa>JBSlSircfil^ffl|ffl2 7 b. 2 8 
b. 2 9 b#**«Hff-r£o 

[0 0 5 8] 15 (c) iC^-Tcfcaf-, 15 (a) (DM 
1 (7>T<7 'J ;Uffi&tfl5 (b) 0>m2(D7 r ^ 'J;Uffi^l 
(C^S^fc-S^S^lC^-yr^CtlCckoT. mi CD 
TO UJUS2 1 0;t2 4I±. S2OT^'Jrt2 50- 

si^oT. **<ft**t. *s*rpiic^r-vfcr^g— 3 1 



[0059] mz, *mBA<Dm3o>mm<Di&B\z&z>m 

[0060] i6ii^x-7a^*fT5&a<DaBs^ 
lti>s 0 i6iz^-r^^f^. ssbi*. ^a*t*5oi^ 

<D±mz'V'>zf)UXT— VeotfWiiibti. *<D±\z7 
^X^S§±s§5 3#i&itb;h/ci^o :^XvSS£3§5 

vTS>^0)ll^^#^^'Jif-/<5 9<!:. Ctilcftfll 

2a>-«Dfztt(t6tifcffi*nB»5 8S^LT. 

[006 1] rt(D*'X*»ft-r*fc«) 
\Z, \Z\±. St»7K>^5 ^'J-tK 

>^5 7icts^*tLfc^m , i : 5 47b<i5[tt>+tr^^o - 
■7«*a>*f*i*. J2TF<d* 2 a>ay 

[0 0 6 2] 
[$2] 







15 mi /m i n 


& s 


20 x: 


flE jtl 


3. 5X1 0~ Z To r r 


1ft S H tl 


4 0 W 


isc s a at a 


10 MH z FMSS 


f * y £ — Nr ltd 


6 0 sec 



[0 0 6 3]±E*2©ftttT», ^7X^1^1 
ftSf*. 10O0t>^hP-A/mintfey, 3? 
7X-*G>M^M0)»SFl*1 OOOt^XhP-Atfc 

So 

[0 0 6 4] mz. A{*ft^H£K9r*-«. 

[0065] *r. 17 (a) MIS (a) 
5\Z. ttg3 0mm, JSS 2 mm(DT^ U JUttfi t d^S 
3 0mm. rtg2 0mm, H£ 2 mm(D7^ 'J ffl 
jg-fSo 17 (b) |r^-r«k5(C. 7^'J;i/S2 10S 

wc*^e^ij-»rtffl©3i2 4*««jipiiz < fey. * 

S#|6]lcS4 1 Omm. I mm, *g 1 mm<E;g 2 4 

*«Bt*»*-r*. 17 (c) [ZfjkTf&olZ. 

feima>«B(7)c<h-^feSo ^X^M#;il±. ccd^ 



-0)#Ht?feSCi. »ffiff*J£ (-1 Onm) 

^9X-7*xa>««*«A4CfcfcJ:y*ffiaK. 

^p*x^*«©-c*si(*a*4:a>iil^*«-eft«c: 

[0066] 18 (b) iC3M\fc3fc. t*»Jju 
ffitf>— ffiic, leir^LfcSS^ffli^Sx^u^vT 7 ^ 
>^Xv«a^(z J: y T 5 J &£m\TZ>o 

[0067] 18 (c) izir.-r&oiz. M&MtftLXl* 

/^^— >3 2^^-TSo ZZX*. X**V* l )>#h 

i*. tR«<D*jR«s^Xvttffii3*-e»or^*. » 
fii-r*»«Jii=f*»*i**afS"c*y. sicmsjMUB 




4#B8¥1 0-2 87 5 



m&Ltz7<? y;u««(&±i::*'<^* y >yr*d*ms [0068] 



x/^v* y >ya>*fri*fiiT(D«3a>iiy 







20 nc 




3x1 O" 1 Pa 


tt * « * 


10 0 w 




10 min 



[o o 6 9] ±ib^2cd^#t*, &±m<oi&m&m*i 

1 o o oyt^tfx hD-Atft^o 

[0 0 7 0] *|ZI9 (a) IC^-Tck5l^. ^fcf^'J 
-Rtf*«»*-fcfls*-tt*fc*>. WEIBlci. 2-v 

*f 5o ^l^t. B9 (b) 5 r=. y;u*;u7;u 

ft Kfc^oT^js^n/c^-v 1 i^icBi^ 

OHC^CH2) 3 -CHO 



[007 1] B*B3£ftl±. ?7X7l^HSII^feS 

[0 0 7 2] 

[fb3] 



•NH 2 



Glutaraldehyde 



— N=CH-(CH 2 ) 3 -CHO 



Surface of 

Bis(aminomethyl)quaterthiophene 



NH 2 



v 



Glucoseoxidase [ 



N=CH-{CH2) 3 -CH«N -tGO: 




[0 0 7 3] *fc. B*i»bO)BiW«liaTOJ: 
[0074] (i) 2. 5% (v/v) <D<f)^ 

;i/7ii/ft K (ga) £*t?y>»IM6» ( P H5. 

6) ^sl, «nB0)^x^«a*fT-3fc*^e^'j 

■»J»J*-CJfc»«. 1 0% (W/V) ©GOD (Type I 

i . s\ma)i^v'j>mtsm^m^Ltz<D^ t 30^ 

[0 0 7 5] HI 01*. **BB<D«3(Z)*Jfia>^ttlCcfe 

maicmiiE (mv> . ^i&icmsssfs (a) £^lti> 

[OO 7 6] (a) a>ttffi"C?f*. * o < «3to&<2E*UP 



[0077] (b) O^tST?!*, 400-800mVIC 
[007 8] (c) ©aafc**SA*l«i, 300- 
«ffl"e*S»4«»^S. JUSftftfttBH oirSSsh/c 

t^iy, 'J>8/^7 7 (pH5. 6) 2 0mM, jfe 
fiiSfi (Scan rate) 1 OOmV/s e c <D C VSSffiT?. 
(2 7°C) |:*yffb*ltL>4o 
[0 0 7 9] Ht 1 f**«W0)!R3a)Sllfi©»fflf=<fc4 

**e^y —««!=:* « * ju3-xa>««6*a>*-f * 
y t;*#iu*^9A"c**. aisftfriiiai otmm 
ic^ttTfcy. **»A*3»»zajfi*H»Lri^ 

So 

[0 0 8 0] Hi 1 IC*"*"J:5IC. /<v7 7fe&<nfr<D 




*#BB¥ 1 O - 2 8 7 5 



3— X***>y— tf (GOD) |Zcfcy$OU=l</9$ h> 
»35<»A^4. CCDCVHl-ea)6 O OmVlCfclt^ 

nJEIt&So 

[008 1 ] B1 2l±*aBK0)K3(D3llfia)»ffll=«fe* 

(6oomv) izj3i+*^;u3— xaa*«ft 

£. ^l/3-XO-1 OmM0)®il:teL>tO-O. 8 

[0082] CCT?, Ca>«*«f*. W«Yi:6< 
£JsTFa>SM 5£(D£5lC:^£*l5o 
[0083] 
[»1] 

Y = -5. 86xl0" 7 -7. 34X10" 8 XX 
R = -0. 94 

[0 0 8 4] B1 3r±*«wa>«3a>S8JiSa)»ffliCcfe4 
g. h. i. jtWJsa Sfflt^r. **L**La>*-v tf^ 

u -Kcfc* y;u3 -xMElz * *tt#tt* MS Lfctt* 

[0 0 8 5] 1 1 3fC^-Tcfc5^. fWtlO-10m 
M(D^;U3— X$8;ft[Cj3lvC f 0—1. 5//A(DEH-e 

tO O 8 6] 

[JMMM tt±. IMIILfc«*:3l::. *«BHt?l*. * 

t*^^t-c«***t*v< ^ ammEifo** t°7 y- 

-*«/Mb • -«b ■ mmit ■ **<b6<prtfi«:/W*-tr 

[0 0 8 7] *fc. **BBlZfcL>-CI*. &f*^P^h^ 

<bicj:«*«i«aitiz < fcyK«Kia*aaL. nnoib 
«Mii=j:y»sii*iB»b-r«cfc4«Rr»tfty. »* 



[0088] S6lz. **Mlc«fe*tli l Ui-<Bv'j3> 

So 

[0 0 8 9] *fc. *56Wf::<k*itf. ^Xfy*«E 
IC. «j»3Xh(D«*«36<-C#4»*SJt-fe>*— 1« 

[0 0 9 0] *fc. *J6MICj:ttIi. ^7X71^1 
tic, B^cDBSft^iaicM-cfeSBBRJEJC-feV* 

[Hi] (a) f**»MO)Kl 0>Sllft(D«IBlwJ:*y;U 

3 -tr <0 # 5 x S t v y 3 > -17 x/ \— it ft* 
ffiro)tt«8*^-r»»ffllt»ffia-efe§o (b) 1*401,3 

[12] aHMb*flUMEJ:. «»«ilM««fcamtt£* 
+<f^y. *l*ll«r»afe«k«y;U3-^»aiz*t-*-6 

[03] *JBM0!)«2a)S816a)^lBlc«fc«B*si6-b> 
»— (Dtf^xttJ: v'J 3 >^x/\t(DttftiKr(Dttffl** 
-f^SltrfcSo 

[04] *«M0)*3(D*lfi<DJ^lBlc*fe*B*SJC-b> 

*-*^-r»iMBit*M«H-e*y. (a) itmioT? 
y;ufi. (b) i*m 20)7^7 y;i4R£^LTi*5o 

[15] (a) . (b) , Rtf (c) 1*14 (a) . 

(b) , iz^LfcT^y;ufi2 iar;2 5a)— «**-r 
fiaa-efcio 

So 

[17] (a) . (b) . Rlf (c) (i:«MBa>«3a> 
TrfeSo 

[18] (a) . (b) . atf (c) [*:«8liB<D«3a> 

[19] (a) Jfctf (b) (±*f^®g3 0£S&0>J&Ig 

[lio] **ffl(0*3a>SIJfia)»J8lc < fe*B*SJC'tr 

©+te7 y-msiCcts^^K^cDmfiiiss 1 

[H 1] **^cD*3a>Jt!6©»lBI-cfc*B*Si6-fe 

>-y--a)*^br^y-«aic«fe*5iMMb**(D«aKS 

[112] *«sffla)«3 0)Sllfia)^ffli=«fe5BfRSJC-b 




^mW■^ 0-2 8 7 5 



^tit'fe^o 2 3 

[Hi 3] **ffla)*3<z)*ifia)^iiicj:-5B*ait-b 2 4 

(D^-V 'J— (G. H, I.J) fCck&$OU3 2 5 

-XSSlCck^ftSti^l^Lf-SS^^-rilT'fc^o 2 7. 

[ff^UlS^] 3 0 

1 y'Ja >Sfi 5 0 

2 * 5 1 

3. 4 G&mmm 52 

3a. 4 a ^^tUSH 5 3 

5 tf^fi 5 4 

6 ^-Vtf^U— 55 

10 x-tr>-9— 5 6 

11 v 'J 13 5 7 

12 I 58 

13. 14 a&wm 5 9 

13a, 14a Sfiil&iiSSfl 6 O 

2 1 IfM (DT^UJUffi 6 1 

2 2 ?L&J 6 2 



m2 0T^u;uffi 

2 8. 2 9 m*l 
2I» 





[B2] 



[H7] 



(a) 



2l 





3.6- 








3.4- 


: 


■ 




32- 


Y » 1.7+ 0.21* X 






R « 0.99 






3.0- 








aa- 








Z6- 






Of 


2A- 


■ 






22- 








2XD- 


■ 






1.8- 


■ 






1.6- 


1 — i 1 1— 


r i i 



2 4 



(b) 

24 21 



(c) 



3 ^5<7l&(xyi/V?77SV) 




-21 




0-287 5 




^ tfL CmV) Scan rate lOOmV/sec 

sefi*;^ 3^. asms 

Scan rate lOOmV/sec 
^(27 e C)i)£ 



(13) 



*#fIS¥l 0-2 8 7 5 



II 2] 



1 3] 



-1.4x10" 



-i.2xicr«- 



-€.OxlO" 7 - 



Y'A + B *X 

A -5.86 33 E -7 
B -7.344 IE -8 
R =-0.94358 




0 2 4 6 8 



10 



-20x10"*- 

-i.Oxiar«- 
-S.Oxicr 7 - 



■ G 

• H 



O 2 4 6 8 IO 

t6, Hp i.j) 



